More than a third of the world's population lack access to essential medicines, despite the presence of several international agreements that proclaim health as a human right. Corruption, in its many forms, such as bribery and embezzlement, causes several detrimental effects on the health sector and access to medicines including economic, health, and government image and trust issues. Global health corruption remains a serious, ongoing, and under-recognized threat to global health progress. This paper aim is examination how global corruption and health-care expenditure (HE) affect health statue in the Persian Gulf countries over 1980-2014 and what can be done to combat corruption in the health sector.
Introduction
Corruption is one of the oldest and most prevalent social evil that has existed throughout the history of humankind and will remain a permanent reality. Corruption can be broadly defined as "abusive use of power with the purpose of satisfying personal or group interests" (1) . The consequences of corruption not only hurts individual but also affects societies and national and international economies. When corruption is viewed at a macro level, it poses an obstacle to organization, government or state to deliver or fulfill its functions and obligations in resource allocation, policies and service delivery (2) .
Health being one of the most essential and basic needs of an individual makes it a lucrative target for corruption. Health having unique dimensions is susceptible to both economic and political influences and its corruption not only involves monetary incentives but also involves corruption of knowledge (3) .
Health systems across the globe are vulnerable to abuse because they are complex in character and because they face many uncertainties. There are countless examples of actions that reveal a lack of transparency and integrity, and that may ultimately be defined as health sector corruption.
Corruption varies across health systems. Although health care providers, payers, consumers, regulators, and suppliers are active in all health systems, the actual relationships, responsibilities and payment mechanisms will vary. Some countries have relatively well financed public health services that are directly provided by national or local governments (Sweden, Spain) (4) . In other high-income countries, the public sector pays for health services that are provided by private and public health care providers (Canada, Germany). In most low-and middle-income countries, the health system is fragmented. It may include a public insurance scheme for formal sector workers; direct public provision of health care for the indigent; private insurers and providers contracted by wealthier households; and a large share of private practitioners who are paid directly by their patients, both rich and poor (Mexico, South Africa) (5) .
Much of the corruption found in the health sector is a reflection of general problems of governance and public sector accountability. A health finance system will be more vulnerable to corruption in procurement and abuses that undermine the quality of services. Examples of abuse are illegal fees, theft, absenteeism, and kickbacks in grants procuring medical supplies. A system that relies on billing an insurance institution is generally more vulnerable to diverting funds by inducing treatment not required medically, and billing the government for services not provided. The first system is known as an integrated system, while the other, with a separation between finance and provider, is called a "finance/provider system." Integrated health systems are the most common form of public health systems in developing countries (6, 7) .
Abuses in the health system aimed at a personal gain are not exclusive to any particular country or health system. However, the forms of abuse may differ depending on how funds are mobilized, managed and paid. For this reason, it is useful to classify health systems into two broad categories based on their institutional structure: systems in which the public sector finances and directly provides health-care services and systems that separate public financing from the provision.
In the case of direct public provision of health-care services, the most common forms of abuse involve kickbacks and graft in procurement, theft, illegally charging patients, diverting patients to private practice, reducing or compromising the quality of care, and absenteeism. In systems that separate public financing from the provision, the most common forms of abuse involve excessive or low-quality medical treatment, depending on the payment mechanism used, and fraud in billing government or insurance agencies.
Indeed, health corruption at the domestic level represents a severe impediment to global health efforts in resource-poor settings and developing economies. Corruption can drain resources from already impoverished and fragile health systems, precluding access to life-saving treatment for vulnerable patient populations. This paper examines whether global corruption and health-care expenditure (HE) effect on the Persian Gulf countries' health system over 1980-2014.
Materials and Methods
In this paper, we are interested in how the interplay between corruption and the HE affect the health outcomes of a population. In general, it is assumed that health outcomes for a population improve as the economy grows and develops. Such improvements are facilitated by the rise in general standard of living including improved access to health services.
The dramatic increases in health system improve to increase life expectancy, and life quality (especially for people with chronic conditions) has made disparities in access to health care more troubling. There is no doubt that poverty is a contributing factor to poor health outcomes. Poor people have lower life expectancies, higher prevalence of chronic illnesses and health conditions, and more unmet health needs than people with middle-class and high incomes. However, the causal path between poverty and poor health outcomes is complex. Other factors that are correlated with low income such as low education, the inability to speak English, high corruption, low HE and residence in areas with high levels of pollution, also contribute to poor health. Equally important, the link between poverty and poor health does not go in just one direction. Poor health is a contributing factor to low incomes and poverty. People with chronic medical conditions frequently are poor because they cannot work, and people who suffer a sudden decline in health often become poor after losing their job. Moreover, people with chronic illness often have difficulty accessing medical care because they are not good advocates for themselves and too few medical providers are nearby, and they then remain poor because they cannot work. One's health is also seen as dependent on the quality of his or her physical environment -such as the amount of air pollution or the quality of drinking water. Air pollution levels are also bound to increase as production levels rise. An increase in population numbers is another important factor in this context. The relationships discussed above are summarized in the following general model:
Where states that an economy's health status (H it ) depends on its level of gross domestic product (GDP) per capita (GDPP it ), the level of corruption in the country (CO it ), per capita health-care expenditure (HE it ) was chosen to measure total health-care spending including government and private spending, the quality of air as level of CO 2 emission (C it ), the quality of water as level of biological oxygen demand (BOD it ), population factors are controlled for the estimation through the country's population density levels (POP it ), an index of environmental policy (EP it ) and the education for the individual, measured as years of education obtained (E it ).
The main health status indicators used are life expectancy that is a popular indicator of health. Life expectancy at birth indicates the number of years a newborn infant would live if prevailing patterns of mortality at the time of its birth were to stay the same throughout its life. Life expectancy was collected from the World Health Organization's Global Health Observatory Data Repository. µ t are the time specific intercepts, φ i represents country-specific effects that summarize the influence of unobserved variables -such as infrastructure, period average climate, history and culture -which are assumed to be distributed independently across countries, with variance σ and ε it is the stochastic error term for each country i and year t. The time specific intercepts are included to account for time varying omitted variables and stochastic shocks that are common to all countries. Within this framework, we examine HE and corruption impacts on the health outcomes for the Persian Gulf countries' population.
The second independent variable chosen was per capita GDP. For individuals, income is one of the strongest and most consistent predictors of health and disease in public health research literature (8) . National income is probably the best single indicator of living standards in a country since it comprises the value of all final products (goods and services) produced in a certain period. A wide range of these products can be expected to influence life expectancy, and expenditures on all of them are represented, with varying weights, in national income. It is the indicator most comprehensive of these multiple factors. Research finds that people with higher incomes generally enjoy better health and live longer than people with lower incomes. The relationship between income and health consistently (although not invariably) appears as a gradient, with the poor experiencing the worst health, but also where the health of those with modest incomes is worse than the health of those with the highest incomes (9) (10) (11) (12) (13) (14) (15) . In other words, on average, the more money you make, the better your overall health (16) .
We expect that countries with a higher GDP would have a longer life expectancy. Again, the per capita metric was used to account for variance in population. We also expect that per capita GDP would be positively correlated because beyond the basic necessities. Thus, countries with a higher income level can afford to spend Iran J Health Sci 2016; 4(2): 23 more on health. Furthermore, countries with a higher per capita GDP would probably have a better standard of living, which would affect life expectancy.
The foundation of economics lies in the allocation of scarce resources. Thus, we expect that if a state is spending money on a good or service, it is allocating itself a necessary resource. Because of this, we would assume that, logically, HE would result in some kind of health benefit. Thus, we expect an increase in HE to indicate a higher quality of health, quantified in our model through the use of life expectancy. Examining this relationship is important because it will allow for a greater understanding of the effectiveness of private and government spending on health.
One of the most basic services provided by the environment is support to life. Changes in environmental quality, such as pollution of water or air, are likely to increase the frequency of diseases, lead to impairment of activities and reduced life expectancy. While air pollution is an important case, used for illustration throughout this policy brief, other types of ambient pollution, such as groundwater pollution, also significantly affect human health, generating potentially important economic losses. The improvement of environmental quality, with the expectation of large potential benefits in terms of health and life expectancy, is a growing concern in many developing countries. While countries try to contain the growth of public HEs, policies designed to improve environmental quality are attractive complements for standard public health policies (17) .
Environmental soundness measured in the forms of clean drinking water and proper sanitation is a reflection on the salutary conditions of the country. The amount of CO 2 emissions and level of BOD reflected air and water quality.
Efficient energy use, sometimes simply called energy efficiency, is the goal to reduce the amount of energy required to provide products and services. It usually refers to devices or engineered systems that provide the same level of output or benefit with less energy consumption. Energy efficiency is a way of managing and restraining the growth in energy consumption and an index for EP. EP it is energy efficiency (unit of energy used/GDP) as an index of EP. The interest of using such a quantitative variable is that it gives a real measure of the impact of the preceding variables. This allows distinguishing countries that apply concrete environmental measures from the ones that adopt a "theoretical" EP not really restrictive to firms.
Energy efficiency can enhance human health by reducing greenhouse gas (GHG) emissions, improving outdoor air quality and decreasing acid rain. The health-care sector is in need of cost-effective solutions to address the rising cost of energy and the health implications of energy use. Improving the efficiency of energy end uses reduces both energy cost and GHG emissions -and is often called "demandside management." A robust energy efficiency program is the foundation for a hospital to take its next step toward a cleaner energy portfolio -and is often called "supply-side management." Displacing the use of conventional energy with clean, renewable energy reduces GHG emissions and contributes to softening price volatility associated with oil, natural gas, coal, and electricity generated from these fuels.
The fourth independent variable used is literacy rate. Literacy rate is used as an indicator of the level of education in a country. We expect literacy rate to be positively correlated with life expectancy. A higher literacy rate indicates the population is better educated. A better-educated population is likely to be better informed about their health, and should contribute to a higher life expectancy. Literacy rate is measured as the percent of people aged 15 and above that can read and write.
Results
We estimate the model using 1980-2014 panel analysis of the health outcomes for the Persian Gulf selected countries' population, Bahrain, Iran, Kuwait, Oman, Qatar, Saudi Arabia, United Arab Emirates, Jordan, and Yemen. The source of data used for these variables were the World Health Organization's Global Health Observatory Data Repository and the World Bank's World Development Indicators, which has the most extensive data set for developing countries over the period of analysis.
We test the stationarity of variables in the model. Therefore, I make the unit root test of Levin, Lin and Chu and Im, Pesaran and Shin W-statistics to test for it. The results show that all variables are stationarity at a level in the five Persian Gulf countries (Table 1) .
Since data are panel data, first, the type of model estimation must be indicated by Leamer F-test and Hausmen test. Since p value from Leamer test is 0.000, null hypothesis indicates model of pool data is rejected. The opposite hypothesis that indicates using panel data (P < 0.0100) is accepted.
We employ different panel data procedures to avoid estimation problems, namely, autocorrelation and heteroskedasticity. Heteroskedasticity and autocorrelation arise from different countries characteristics. Therefore, I employ feasible general least square for panel data to avert autocorrelation and heteroskedasticity. The different tests show that we have autocorrelation and heteroskedasticity in the nine Persian Gulf countries. Table 2 indicates the results. Both fixed and random effects model were tested for the sample of all countries. Fixed effects regression is the model to use when we want to control for omitted variables that differ between cases but are constant over time. It lets we use the changes in the variables over time to estimate the effects of the independent variables on your dependent variable and is the main technique used for analysis of panel data.
If we have reason to believe that some omitted variables may be constant over time but vary between cases, and others may be fixed between cases but vary over time, then you can include both types using random effects. The generally accepted way of choosing between fixed and random effects is running a Hausman test. A Hausman test can be used to test for inconsistency in the random effects estimate by comparing the fixed effects and random effects slope parameters (18) . A significant difference indicates that the fixed effects model is estimated inconsistently, due to the correlation between the explanatory variables and the error components. Since P value from Hausmen test is 0.000, null hypothesis that indicates using method of random effects is rejected. The opposite hypothesis that indicates using fixed effects (P < 0.0500) is accepted.
The Lagrange multiplier (LM) test has provided a standard means of testing parametric restrictions for a variety of models. Its primary advantage among the trinity of tests [LM, likelihood ratio (LR), Wald] generally used in likelihood-based
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inference is that the LM statistic is computed using only the results of the null, restricted model, which is usually simpler than the alternative, unrestricted model. If, under the null hypothesis, the parameter being tested lies on the boundary of the parameter space, an additional advantage of the LM test is that it will still have standard distributional properties, whereas the LR and Wald tests will not.
The random effects linear regression is a prominent example; Breusch and Pagan's LM test for random effects in a linear model is based on pooled ordinary least square residuals, while estimation of the alternative model involves generalized least squares either based on a two steps procedure or maximum likelihood (19, 20) .
Baltagi et al. (21) extensively discuss testing for serial correlation in the presence of random and fixed effects. Many of these tests make specific assumptions about the nature of the individual effects or test for the individual-level effects jointly.
Some of these tests such as the Baltagi Wu test derived in Baltagi and Wu are optimal within a class of tests. In contrast, because the Wooldridge test is based on fewer assumptions, it should be less powerful than the more highly parameterized tests, but it should be more robust. While the robustness of the test makes it attractive, it is important to verify that it has good size and power properties under these weaker assumptions (22) .
In opposition to what has been expected, there is a statistically significant negative relationship between life expectancy and per capita GDP of a country proving that a 1% increase in the GDP would lead to a 3.425% decrease in life expectancy. There is no reason to expect a direct influence of national income per head on life expectancy and it measures simply the rate of entry of new goods and services into the household and business sectors. Its influence is indirect; a higher income implies and facilitates, though it does not necessarily entail, larger real consumption of items affecting health such as food, housing, medical and public health services, education, leisure, health-related research and, on the negative side, automobiles, cigarettes, animal fats and physical inertia.
Corruption is actually negatively correlated with life expectancy. It appears that an increase in corruption does not translate to an increase in the overall quality of health in the country. This can perhaps again be attributed to the inefficient of health care in those countries. Corruption affects health-care services in two ways: (1) corruption may increase the cost of this service and (2) corruption may lower the quality of health care services.
Corruption can lead to failure of governments in developing countries since this can have an adverse effect on growth and life expectancy (23) . The weaknesses in the health structures of developing countries often give room to corrupt officials to run government health policies in a vague manner or to lead the populace in these developing countries in complete secrecy. Through the implementation of weak health policies an oligarch class often emerges that rules with impunity and become gradually insensitive to the plight of the populace.
The HE coefficient is 2.241 with a t-statistic of 3.43. This indicates that the negative relationship between HE and life expectancy is statistically significant at the 1% level, unlike what we expected.
We predicted a stronger correlation between the two variables, as any slight increase in HE would improve the overall quality of health care. Reasons for this difference may include the inefficiency in health care spending in region. The HE variable constitutes both private and public spending; however, the lack of correlation perhaps shows the misallocation of these resources. In this region, corruption is rampant and the importance given to healthcare spending is fairly low. Thus, the incapability of the model to explain the relationship between health care spending and quality of health care given leads us to believe that the spending is not efficient or effective. Overall, the findings in the literature suggest that there will not be a positive relationship between HE and life expectancy.
The effect of an aging population on the services required in the prevention of disease and the treatment of the sick is a subject of major interest in connection with future population trends. The general effect of an aging population on medical and nursing services and hospital facilities may be predicted by comparing the distribution of patients of the several categories, and the corresponding services, according to the causes of illness for which the services were received. The patients attended for illness due to the communicable diseases, tonsillitis and appendicitis, and confinement cases occurred with high frequency in the periods of childhood, youth, or early adult life, and were relatively infrequent among older adult patients. Cancer, the degenerative diseases, diseases of the digestive system (exclusive of appendicitis-in the classification used here, chiefly chronic in nature), rheumatism, and orthopedic impairments were among the major causes of illness of patients in middle and old age and were relatively infrequent diagnoses among younger patients. In this experience, the patients attended for the types of illness which were characteristically high in frequency at the younger age's outnumbered patients treated for the chronic diseases of middle and old age in each medical and nursing category.
Essential for achieving environmental health and sustainable economic development, reducing the consumption of non-renewable energy and other natural resources has profound implications for human health as well. While it is clear that a lack of access to energy and resources, or their uneven distribution, chokes economic development, excess energy consumption from fossil-fuel sources promotes extensive pollution and global warming, and is a sign of economic and public ill-health and inequality.
When we improve our efficiency, we reduce the cost of doing business or running a household. We also strengthen our economy by producing goods at a lower cost and creating jobs. New regulations limiting GHGs from power plants provide an opportunity for us to scale up energy efficiency programs since energy efficiency is generally the lowest cost compliance option. States should look to energy efficiency as a first and best option for reducing air pollution, and should include energy efficiency as a substantial part of their plans to comply with federal clean air regulations.
Energy efficiency reduces our need to burn coal and other fossil fuels. Those reductions in pollution mean big gains for health, as pollutants from fossil fuel combustion contribute to four of the leading causes of death in general: cancer, chronic lower respiratory diseases, heart disease, and stroke. These pollutants damage all the major organ systems in the body and reduce life expectancy.
The coefficients for literacy rate indicating positive relations with life expectancy. There is a positive relationship between life expectancy and literacy rate of the population. Education impacts on health in two ways; first through teaching that enables children to learn specifically about health (often known as skills-based health education) and second through the educational process as a whole which provides skills such as critical thinking and making choices that enable children to opt for healthy lifestyles. Skills-based health education is widely applicable to a range of conditions where knowledge, behaviors, attitudes, and skills play a critical role in combating disease including vector-borne infections such as malaria; water and sanitation related diseases such as diarrheal diseases, trachoma and schistosomiasis; nutrition-related conditions such as micronutrient deficiencies and other forms of malnutrition.
Discussion
Health is one of the most critical development issues facing the world today. Health system indicators for workforce, hospital beds, access to medicines, and vaccinations clearly corresponded with life expectancy of each cluster. Corruption in the health sector is a concern in all countries, but it is an especially critical problem in developing economies where public resources are already scarce. Thus, our research sought to determine whether there is an effect of corruption and HE on life expectancy in Persian Gulf selected countries over 1980-2014.
Corruption reduces the resources effectively available for health, lowers the quality, equity and effectiveness of healthcare services, decreases the volume and increases the cost of provided services. It discourages people to use and pay for health services and ultimately has a corrosive impact on the population's level of health. However, we found that an increase in corruption is negatively significant on life expectancy in Persian Gulf selected countries over the period of analysis.
We hypothesized that there would be a negative correlation between HE and life expectancy indicating that an increase in spending would decrease life expectancy. However, we found that an increase in spending is negatively significant in Persian Gulf selected countries' health system. The effect of healthcare spending on life expectancy in the region indicates that money is not allocated effectively toward health spending. Merely increasing spending does not guarantee that there is any kind of improvement in healthcare.
In combination with the reality that criminal activities can easily impact and move across geopolitical borders affecting multiple states/organizations, health corruption presents significant challenges for detection and enforcement. The broad infiltration of corruption, diversity of illicit acts, and multitude of stakeholders involved (often with limited or indirect accountability) adds to health system complexity, existing information asymmetry, and uncertainty in health markets with developing countries particularly vulnerable.
